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Specification 



Title of the Invention 

Manuf acturing of frozen liquor 

Claims 

(1) The manufacturing of frozen liquors with which a liquor 
mixture containing 0.02-5.0% by weight of a food gelling agent is 
frozen; in the frozen liquor, tiny ice crystals containing alcohol and 
water content in the liquor are dispersed and embraced by the gelling 
agent to form an essentially continuous three-dimensional network 
structure . 

(2) In the method of frozen liquor manufacture described in Claim 
1, said gelling agent is of at least one kind selected from the group 
consisting of_a combination of agar gelatin, albumen, Jconjaicmannan, 
carrageenan, phaselelan [sic] , alginic acid, cardolan [sic] , pectin, 
tamarind gum, gelan [sic] , locust bean gum, and xanthane gum, and a 
combination of locust bean gum and galactomannan. 

Detailed Explanation of the Invention 
(Industrial application) 

This invention relates to solid or sherbet- form food frozen liquors 
having uniform alcohol concentration. 
(Prior art) 

Sherbet -form frozen liquors are known. Manufacturing methods of 
such frozen liquors are described, for example, in Japanese Patent Kokai 



Sho 60-37972, Japanese Patent Kokai Hei 1-141580, and Japanese Patent 
Kokai Sho 62-44163. According to these methods, a uniform frozen liquor 
is manufactured by freezing the liquor while the liquor is either 
stirred or shaken. Alternatively, a frozen liquor is manufactured by 
sending a large quantity of circulating gas (-23~25°C) containing 
chilled air into the container containing the liquor. Thus, with these 
methods, special facilities and complex processes are needed to manu- 
facture frozen liquors. 

It is extremely difficult to keep the frozen liquors at the frozen 
state before being consumed by purchasers since a cold chain is still 
unavailable at present. For instance, when a frozen sake is defrosted 
and then refrozen in an ordinary freezer, water content is gradually 
frozen to form tiny needle-like crystals as the liquor's temperature 
reaches below 0°C. Since the specific weight of ice is small, ices 
float and are gathered at the upper part. These needle- like crystals 
grow longer and larger to form non- transparent solid ices. Transparent 
liquid containing high alcohol content remains at the lower part. Thus, 
two layers are formed. Because of this non-uniformity, the appearance 
of the frozen liquors is poor, and, as a result, the commercial value is 
lowered. When the refrozen liquor is again defrosted and served, the 
aforementioned needle -like crystals sting the tongue. Thus, the defros- 
ted liquor gives unpleasant sensation. Furthermore, the taste of the 
defrosted liquor varies as the defrosted part (at the initial stage) 
mixes with the lower non- frozen part where the alcohol content is 
relatively high. Later, as ices are melted, the alcohol content in the 
liquor is lowered, and the liquor has a watery taste. 

3 r 



As described above, when the conventional frozen liquors are 
defrosted and again frozen in an ordinary freezer, the alcohol content 
is non-uniform and the taste is poor. 
(Problems this invention intends to solve) 

This invention intends to solve the problems associated with con- 
ventional techniques described above. A purpose of this invention is to 
propose a method of manufacturing frozen liquors at low cost without 
requiring special facilities and complex processes. The other purpose 
of this invention is to propose a method of manufacturing frozen liquors 
that have uniform composition even after the frozen liquors are defros- 
ted and again frozen and, as a result, have a good taste. 
(Method for solving the problems and operation) 

The invented method of manufacturing frozen liquors includes a 
process in which a liquor mixture containing 0.02-5.0% by weight of a 
food gelling agent is frozen; in the frozen liquor, tiny ice crystals 
containing alcohol and water content in the liquor are dispersed and 
embraced by the gelling agent to form an essentially continuous three- 
dimensional network structure. 

There is no special limitation to liquors that can be used in this 
invented method. Sake (Japanese rice wine) , synthetic liquor, shochu (a 
clean distilled liquor), fruit wine, whiskey, spirits, liqueur, and 
miscellaneous liquors can be used. Furthermore, as needed, saccharides 
(such as sucrose, glucose, fructose, and oligosaccharide) , organic acids 
(such as citric acid, tartaric acid, and succinic acid) , brewing alco- 
hols, fruit extracts, fruit juices, vitamins, minerals, food fibers, 
flavorings, and coloring agents can be added to these liquors to adjust 
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taste. 

At least one kind .of food gelling agent is selected from a group 
consisting of a combination of agar, gelatin, albumen, JconjaJonannan, 
carrageenan, phaselelan [sic] , alginic acid, cardolan [sic] , pectin, 
tamarind gum, gelan [sic] , and locust^bearr gum, and a combination of 
locust bean gum and galactomannan. Other gelling agents that are edible 
and can provide the gelling effect (which is to be described later) can 
also be employed. The concentration of the gelling agent depends on the 
gelling agent's purity, the kind of liquor to be used, and the addi- 
tives. Ordinarily, the final product contains 0.02-5.0% by weight of 
gelling agent; or preferably, 0.05-2.0% by weight of gelling agent. If 
a sufficient amount of gelling agent is not used, the gel structure will 
not be formed. If an excessive amount of gelling agent is employed, the 
gel structure becomes too strong. As a result, the structure has to be 
smashed before drinking, producing a poor quality taste. 

According to the invented method, a frozen liquor is manufactured 
in the following manner. A gelling agent described above is dissolved 
in a proper solvent, such as a water- containing alcohol. The mixture is 
then mixed with a liquor described above. In this process, the gelling 
agent is, in general, added to a heated solvent to prepare an uniform 
solution, then the solution is mixed with the liquor. A frozen liquor 
is obtained by freezing this mixture (generally at below -20°C) . 

In the frozen liquor thus manufactured, a continuous three-dimen- 
sional network structure is formed with the gelling agent. Tiny ice 
crystals (containing alcohol and water) of the liquor are dispersed and 
embraced by the gelling agent, so that even when the temperature is 



raised to room temperature and a part or entire frozen liquor is melted, 
the three-dimensional network structure is still maintained. Thus, the 
defrosted liquor can again be frozen while maintaining the three-dimen- 
sional network structure. As described above, although the concentra- 
tion of gelling agent is 0.02-5.0% by weight, it is better that the 
gel's strength be on the weaker side as long as the movement of liquor 
molecules can be sufficiently prevented. For instance, it is sufficient 
to add about 0.1% by weight of a sufficiently refined carrageenan to 
sake . 

A method similar to the invented one is described in Japanese 
Patent Kokai Hei 2-100665, in which the manufacture of a cream- form 
frozen liquor is described. According to that method, edible oil, 
edible emulsifier, edible emulsion stabilizer, and saccharides are added 
to a liquor. The O/W-type emulsion is then frozen to produce a cream- 
form frozen liquor. (Sodium alginate and carrageenan can also be used 
as an edible emulsion stabilizer.) Since various compounds, including 
oil, are added to the mixture to produce an O/W-type emulsion, however, 
a three-dimensional network structure cannot be formed with the afore- 
mentioned gelling agent. Instead, the gelling agent is dissolved in the 
mixture in a random coil -form, and the water and alcohol contents in the 
liquor and other molecules, including the saccharides, emulsifier, and 
stabilizer, can thus move freely within the mixture system. As a 
result, during the freezing process, the mixture has to be made uniform 
by stirring. For instance, ice crystals containing water and alcohol, 
random coil-form gelling agent (such as a carrageenan), and oil drops 
are dispersed in the frozen liquor. When this frozen liquor is defros- 



ted and is again frozen, a non-uniform frozen liquor is obtained, since 
the aforementioned constituent molecules can move freely in the system. 
In other words, even when constituents similar to those used in the 
present invention are used, complex processes are needed, and once the 
frozen liquor is defrosted, it is difficult to recover the original 
taste. The frozen liquor obtained by this method contains oil and is 
creamy- form, and does not give a refreshing sherbet -like taste. 

With the invented method, the manufacturing method is simple, and 
even when the frozen liquors are defrosted in the distribution process, 
the defrosted liquors can be refrozen in an ordinary freezer (at about 
-18°C) to produce uniformly frozen liquors. The alcohol concentration 
and entire constituents are uniformly distributed in these frozen 
liquors, and the taste of them is smooth and refreshing. 
(Application examples) 

In what follows, this invention is explained by referring to 
application examples . 
(Reference example) 

A predetermined quantity (0 g, 2 g, 4 g, or 6 g) of carrageenan was 
added to 480 g of 80°C water. Carrageenan was dissolved at 80°C by 
stirring^ The solution was cooled to 70 °C, and then added to a 40 °C 
unrefined sake (alcohol concentration: 19.8°) to forma uniform mixture . 
180 ml of this mixture was placed in a 200 ml cylindrical glass cup 
(inside diameter: 55 mm; height: 83 mm) . A cover was then placed on the 
cup, and the mixture was cooled to 5°C. The state of the mixture was 
observed. The result is shown in Table 1. 



TABLE 1 





unrefined 
sake (g) 


water 

(g) 


carrageenan 

(g) 


condition 
at 5°C 


appearance 
after 
freezing 


Sample 
No. 1 


1520 


480 


0 


liquid 


nonuniform 


Sample 
No. 2 


1520 


480 


2 


soft gel 
formation 


uniform 


Sample 
No. 3 


1520 


480 


4 


slightly 
hard gel 
formation 


uniform 


Sample 
No. 4 


1520 


480 


6 


hard gel 
formation 


uniform 



As shown in Table 1, at 5°C, gels were formed in samples 2-4, in 
which carrageenan (as a gelling agent) was added. Next, samples 1-4 
were frozen by placing them in a freezer (maintained at -20°C) . In 
sample 1, a transparent liquid layer was formed over an 8 mm range at 
the lower part of the cup; the upper part was frozen and was milky 
white. All of samples 2-4 showed uniform milky whiteness. From these 
frozen liquors, samples were taken from predetermined locations (A-E) . 
Alcohol concentrations in these samples were analyzed with a high-speed 
liquid chromatography (TOSOH RI-8012) . The result (alcohol concen- 
tration is expressed in degrees) is shown in Table 2. The above- 
described sampling locations were located at 1 cm toward the inside from 
the inside wall. Position (A) was located at the bottom part, followed 
by four locations (B, C, D, and E; 2 cm apart) upward in that order. 



TABLE 2 





Sampling location 


A 


B 


C 


D 


E 


. Sample 
No. l 


19.6 


16.5 


14.8 


14.2 


10.8 


Sample 
No. 2 


15.0 


14.9 


14.9 


15.1 


15.0 


Sample 
No. 3 


15.1 


15.0 


15.0 


15.0 


15 .1 


Sample 
No. 4 


15.0 


14.8 


15.0 


15.2 


15 .1 



As shown in Table 2, the alcohol concentration of the frozen 
liquors in which no gelling agent was added fluctuated between 10.8° and 
19.6° depending upon the sampling location. In the samples 2, 3 and 4, 
in which a gelling agent was added, the alcohol concentration was in the 
range of 14. 8 ° -15. 2° , indicating that the alcohol concentration was 
almost uniform. 
(Application Example 1) 

unrefined sake (alcohol content: 19.8°) 75.9 weight parts 

water 24.0 weight parts 

carrageenan 0.1 weight parts 

The above -described carrageenan was added to water (at 80°C) , and was 
dissolved by stirring. The mixture temperature was lowered to 70 °C, and 
unrefined sake was mixed in (at 40 °C) . 180 ml of this mixture was 
placed in a 2 00 ml cylindrical glass cup, on which a cover was placed. 
The mixture was then cooled to an ordinary temperature and frozen in a 
freezer at -20°C. 
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The alcohol concentration of the frozen liquor thus obtained was 
about 15° [sic; "%"?] . The appearance was uniform everywhere, including 
the upper and the lower parts. When the frozen liquor was crushed and 
tested, there was no difference in its taste at the beginning, at the 
middle, and at the last stage. 
(Application Example ; 2) 

plum liqueur (alcohol content: 19.8°) 25.0 weight parts 

plum extract 23.0 weight parts 

plum juice 7.5 weight parts 

water 44.2 weight parts 

carrageenan 0.3 weight parts 

The above -described plum liqueur, plum extract, and plum juice were 
mixed, and a proper amount of 3 0% caustic soda solution was added to the 
mixture to adjust the pH to 3.7. The mixture was then heated to 40°C. 
[In other vessels,] the above-mentioned water and carrageenan were 
mixed, and the carrageenan was dissolved at 80 °C by stirring. The 
temperature of the mixture was then lowered to 70 °C, and these two 
mixtures were then mixed together. The new mixture was placed in a 200 
ml cylindrical glass cup, over which a cover was placed, and was then 
sterilized with 82 °C warm water for 20 minutes. The mixture was then 
immediately cooled with water, and then frozen by being placed in a 
freezer at -20°C. 

Tests of the frozen plum liqueur indicated that the frozen liqueur 
was like a sherbet shortly after it was removed from the freezer and 
thawed to a room temperature. Thereafter, liquid material gradually 
increased. When this liquid material was put into the mouth, it gave a 
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characteristic taste; and the taste was unchanged throughout the test. 
(Application example 3) 

white wine (alcohol content: 11 .1°) 41.0 weight parts 

grapefruit juice 25.0 weight parts 

water 28.5 weight parts 

gelatin 0.5 weight parts 

sugar 5 . 0 weight parts 

The above -described white wine, grapefruit juice, and sugar were mixed 
and dissolved, then a proper amount of 30% caustic soda solution was 
added to this mixture to adjust the pH to 3.7. The mixture was then 
heated to 40°C. [In other vessels,] water and gelatin (a gelling agent) 
were mixed, and the gelatin dissolved by stirring at 80°C. The liquid 
temperature was then lowered to 70°C, and these two mixtures were then 
mixed together. The new mixture was placed in a 200 ml cylindrical 
glass cup, over which a cover was placed, and was then sterilized with 
82°C warm water for 20 minutes. The mixture was then immediately cooled 
with water, and then frozen by being placed in a freezer at -20°C. 

Tests of the frozen wine thus obtained indicated that the soft gel 
part was melted immediately in the mouth, giving a white wine taste. 

A frozen wine was removed from freezer and defrosted, then again 
frozen in the freezer. Its appearance was no different from that of the 
original frozen wine, nor did the taste of this refrozen wine. 
(Application Example 4) 

apricot herbal liquor (alcohol content: 14.1°) 400.00 ml 
water 599.90 ml 

carrageenan 0.08 g 
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locust bean gum 0.02 g 

A proper amount of 30% caustic soda was added to apricot herbal liquor 
to adjust pH to 3.7, and then the mixture was heated to 40 °C. Water was 
heated to 80 °C, and then carrageenan and locust beam gum were added to 
this warm water and dissolved by stirring. The mixture was cooled to 
70°C / and then the apricot herbal liquor prepared above (pH: 3.7) was 
added to form a uniform mixture. The mixture was placed in a 200 ml 
cylindrical glass cup, and was sterilized by heating for 20 minutes. 
The mixture was then cooled, and was frozen in a freezer. Alcohol 
concentration of the frozen liquor was about 5.6°, and the constituents 
were uniformly distributed. The taste of the frozen apricot herbal 
liquor was smooth. 
(Application Example 5) 

red wine (alcohol content: 11.1°) 41.0 weight parts 

grapefruit juice (five times concentrated) 5.0 weight parts 
water 48.4 weight parts 

locust beam gum 0.3 weight parts 

xanthane gum 0.3 weight parts 

sugar 5.0 weight parts 

With the method described in Application Example 3, a frozen wine was 
manufactured using the constituents shown above, but in this application 
example, locust beam gum and xanthane gum were used as a gelling agent 
instead of gelatin. 

The frozen wine thus obtained had a red wine taste, and gel was 
dissolved in the mouth immediately. The frozen wine was removed from a 
freezer and defrosted, then again frozen in the freezer. The appearance 
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was similar to that of the original frozen wine, and there was no 

difference in its taste when it was compared' to that of the original 

frozen wine* 

(Application Example 6) 

laojiu (Chinese rice wine) 

(alcohol content: 15.0°) 3 3.3 weight parts 

water 66.0 weight parts 

a 3 ar 0.7 weight parts 

The above-mentioned agar was added in water (at 95 °C) and dissolved by 

heating and stirring. The solution was then cooled to 70 °C and mixed 

with 40°C laojiu. 180 ml of the mixture was then placed in a 200 ml 

cylindrical glass cup, over which a cover was placed. The mixture was 

cooled to an ordinary temperature, then frozen in a freezer at -20°C to 

produce a frozen wine (alcohol content: 5°) . The outside appearance was 

uniform. The frozen wine was crushed with a spoon and its taste was 

tested. The taste did not change from the beginning to the end. 

(Effects of the invention) 

With the invented method, frozen liquors can be manufactured easily 

at low cost. The frozen liquors manufactured by the invented method can 

be defrosted and refrozen to obtain uniformly distributed frozen 

liquors. Thus, even when part or the entire frozen liquor is defrosted 

in a distribution stage, the defrosted liquor can be refrozen in a 

conventional freezer without requiring a special facility to obtain a 

frozen liquor having the same quality as the original frozen liquor. 
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